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: : RHINO
ObJECtIVGS DIAGNOPT

Development of Services (and Products) supporting
Diagnostic Activities of ENT-Experts and Using CFD-
Simulations

Services:
- Upload of CT-Scans onto a PACS Server (DICOM-Format)

- Creation of 3D-Models o
- CFD-Simulation .EI:L_> &_> ﬁ_

- 3D-Print Services

- Volumetric Services for Paranasal Sinuses (,,.Swelling™)
(except: ethmoid cells)

Products:
- Nasal Airflow Simulator
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. RHINO
Service Platform SIAGNOOT

Services

Welcome to the Rhinodiagnost Service Platform

The Rhinodiagnost Service platform offers various services for uploading CT images and creating 3D Models of the

nasal and paranasal cavities. Please be aware that this is a test site.

3D Mesh Visualization Service

You can upload DICOM images which are then stored on an Orthanc Server. A 3D model of the nasal cavities is
produced and the various nasal cavities are separated in the model As one first result the service delivers a

visualization of the swelling of tissue within the nasal cavities

= ddy—> 0L
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Service: Upload of CT-Scans DAGNOT

= Directly over the Internet (online-service)

= Offline via a storage medium
(e.g.USB-device, CD-ROM,...)

= Data can be anonymized and will be
stored on the Rhinodiagnost-PACS-Server

(OpenSource) T T T T
Upload CTs
. . Lsshssy whad iy
KRZS_0074_H70h_1151.000.dcm ‘- ﬁ
KRZS_0074_ HT0R_1151.600.dem ; J
KRZS_0074_HT0h_1152.200.dcm
KRZS, D074 H70k_1152.800.dem
VB LETAL 19ES AR (-\

Rhinodiagnost Graz, December 9, 2020



RHINO

Management of DICOMs (1) obicnot

Upload CTs

Lookup Plugins Rhinodiagnost for naseweis » Patient Upload Guery/Retrieve Jobs
Patient Q
0001

I nspeCtion PatientBirthDate: ? Instance: 1

ImageOrientationPatient: 1W0VV0VIVD
PstientiD: 0b3b3b19- . !

Of u |Oaded _ SOFInstanceUID: 1.3.12.2.1107.5.1.4.65733.30000016100312390670400005571
PatientSex: F
Data Study Instance: 2

ImageOrientationPatient: 1V000V0V1V0
HEAD SOPInstanceUID: 1.3.12.2.1107.5.1.4.65733.30000016100312390670400005573
AccessionNumber:
ReferringFPhysicianNa..
StudyDate: Wednesd Instance: 3

StudyID: H70h ImageCrientationPatient: 1V0W0V0VIV0

Studvinst i SOFiInstancelUID: 1.3.12.2.1107.5.1.4.65733.20000016100312390670400005574
StudylnstanceUID: 1.3
Series Instance: 4

ImagelrientationFatient: 1V0VW0V0VIV0

0030 53F HTOh

Statuz: Unknown

SOPFiInstanceUID: 1.3.12.2.1107.5.1.4.65733.30000016100312390670400005575
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Management of DICOMs (2)

RHINO
DIAGNO

T

Patient

0001
FatientBirthDate: ?
PatientiD: 0b3b9b19-

FPatientSex: F

Study

HEAD

P - "1
AccessionNumber:

ReferingPhysicianNa..

StudyDate: Wednesd..

StudylD: HTOh

StudylnstanceUID: 1.3

Series

0030 53F H70h

Status: Unknown

BodyPartExamined: H

196

Rhinodiagnost

DICOM Tags

Show tag description

0002,0003 (MediaStorage SOPInstanceUID).

0008,0005 (SpecificCharacterSef): 1SO_IR 100

00080008 (/mage Iype): ORIGINAL\PRIMARY\AXIAL\CT_SOMS SPI
0008,0016 (SOPClassUID): 1.2.840.10008.5.1.4.1.1.2
0008,0018 (SOPInstancelUID):
1.3.12.2.1107.5.1.4.65733.30000016100312390670400005573
0008,0020 (StudyDate): 20160928

0008.0023 (ContentDate):

0008,0030 (StudyTime):

0008,0033 (ContentTime):

0008,0050 (AccessionNumber):

0008,0060 (Modality): CT

0008,0070 (Manufacturer): SIEMENS

0008,0090 (RefemmngPhysicianName):

0008,1030 (StudyDescription): HEAD

0008.103e (SenesDescription): 0030 53F Hi0h
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. . RHINO
Service: 3D-Model Creation DIAGNOOT

Entry of Parameters

for the Mesh (3D-Model) View 3D Models

C rea tl O n Patient: | 0oo1 [F] 2017-12-1g HEAD
CT Images
3D Meshes Patient Create 3D Mesh a
Study date Parameters
gelasses-1g1119 Parts|nasal_cavities
; Body Part Classifier I
Generate new Mes .
CT Slice C t
ce oun Mesh smoothing (Laplace) ’
DEBUG
Reduce face count to 100000

Start creation | Close

Generate 30 Mesh 9-CLASSES-MULTI-
20191119_043840.856297-1TER-23472 3D Meshes

load_volume :
[Not yet calculated]

3D Model Par:: View Delete

|

Generate 3D Mesh 9-CLASSES-MULTI-
20191119_043840.856297-ITER-23472 . .
Swelling calculation
nasal-and-oral-cavities = create_surface_mesh

[Not yet calculated]
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RHINO

3D-Model: Tools (1) DIAGNO

SIS I

» Sagittal

* Coronal

v Aocial

» Properties frontal-sinus-left.phy

* Properties frontalsinus-right.phy

* Properties masallary-sinuses, ply

» Properties sphenosd-sinus-left. phy

* Properties sphenoid-sinus-right. phy

» Properties nasal-and-oral-cavities ply

» Materials
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RHINO

3D-Model: Tools (2) DIAGNO

Different views

A

B = k.
'{Qﬁ‘ ‘= \-I’-
- NAGK

Nt

Figure 20: Show CT
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RHINO

3D-Model: Tools (3) DIAGNO 2T

Compare ROIs of different Patients (Data Base Lookup)
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Service: CFD-Simulation (1) DAGNODT

Air flow velocity (absolute) on certain slices through the nasal cavities. Sagittal view of 3D
model displayed in ParaView. View through the right side of the nasal cavities

2012

2017

U Magnitude
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Service: CFD-Simulation (2) DIAGNO-

1.2.4 View of the air velocity along stream lines

Left side view (sagittal)

2012 2017
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Service: Simulation Report (1)%0%

1.2.3 View from the front in several distances

corpnal view

| 2012 2017
°°°°°° 18,31 mm depth

S

, Q Q- / J (:‘&
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Service: Simulation Report (2) DIAC
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- - RHINO
SEI‘VICG: 3D'Pr|nt D|AGNQa¢>T

= 3D-Models are stored in the Rhinodiagnost
(RD)Workspace as STL-Files

s STL-Files can be downloaded on the Personal
Computer

= STL-Files can be sent to an RD-Partner for Printing
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. . RHINO
Service: Volumetric Meas.(1) ouco -

= Available for Paranasal Sinuses:
= Maxillary Sinus
* Frontal sinus
= Sphenoid sinus

= The distance between the inner surface of the bone
around a cavity and the surface of a cavity itself
(surface of the air mesh) can yield information
about pathological obstructions. Furthermore,
volumes, changes in volume and differences
between volumes can be computed.
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. . RHINO
Service: Volumetric Meas.(2) ouco

Distance: red = high value  blue = low value
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Service: Volumetric Meas.(3)

RHINO
DIAGNO T

Increase in average distance between bone and cavity of sinus
suggests pathological change.

Average Distance [ [mm]

P

[
o

=

0,5

Maxillary Sinus Left Side

|
Average Distance: 2,482
Sigma: 1,694

Average Distance: (0,792

Sigma: 0,702

March 2014

January 2018

L]
Average Distance: 0,703
Sigma: (0,748

May 2018
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. . RHINO
Product:Nasal Airflow Simulat. cjicve 1

Pump

X-Valve

-
i

A4

ALL bbb
AR LB

= - v Pressure
Sensor e

Control -

Model Unit
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Nasal Airflow Simulator (NAS) DG

DIAGNO T

NAS-User Interface

® Volume (4]

Pressure

Stream
1]

Messages [ Yressoes

Started measuring: 10:02:02

Measurement Calibration Devices Testl)ewr_es
Recording

g Pressure
Ttle: | Wsensor 118 Wsensor1.2® _ Mcensori® 3 Psensor15H |
Description: Volume Stream Fa Fa :"a Pa Pa
9 Session Start: Tue 10:02:02 Massflow sensor 1
Session End: e
Measurement
——ma i i

Motor Control

Slower | 8 Faster

Valve Control

Toggle

Scale
Pressure range: -750.. 750

Rhinodiagnost
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- - RHINO
In the Pipeline DIAGNO T

Calculation of the Nasal Resistance in Segments
(,Main" Nasal Cavities)

. S ti Verti S 2

Volumes (cm?3) and Areas (cm?) per (Half = L or R) Slices ot T 19818 14707118
T08R 15.691 ﬁ 0,55

2053071523 1,21

12458 0,976 055
8435 1,367 1,13

15.947; 1,183 1,12
19.193! 1,423 1,45
18.510; 1,373 1,09
18.898; 1,401 1M
12423 0,921, 0,46
18.764; 1,391 1,60
9585/ 0,711 0,70
18.072] 1,340 1,26
10.577] 0,784] 0,81
229.610 17,027 14,52

Volume in cc
16 Areas in the middle
M slice of a segment
14 —
— Segment cm
12 104-L 1,57
’ ] 1-04-R 0,82
’ G4 AB
— 2-04R 0,51
08 3-04-L 1,38
' 304K T061
06 4-04-L 1,10
4-04-R 1,09
04 504-L 1,08
504-R 0,71
02 6-04-L 1,34
6-04-R 0,52
0 7-04-L 1,50
7-08-L 7-08- 6-08-L 6-08- 5-08-L 5-08- 4-08-L 4-08- 3-08-L 3-08- 2-08-L 2-08- 1-08-L 1-08- FO04R 0,82
R R R R R R R
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Programme for 2021 DIAGNODT

= Continuation of MoU Arrangements
= First Half of 2021: Stepwise Introduction of Services

= MoU Partners can use all Services Free of Charge
(Fair Use)

= First twenty 3D-Printed Models are Free of Charge

= In co-operation with the Medical University Vienna
introductory courses for Rhinodiagnost (RD)
Services will be offered (Webinars)

= An RD-Newsletter can be subscribed

= New partnerships for R&D-Projects are welcome:
* Development of a Treatment Simulator S
» 3D-Print of personalized Instruments
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RHINO
Thank you! DIAGNO T

Walter Koch
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